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Crop protection is as old as crop cultivation itself. The
science of crop protection has immensely contributed to
the success of Green Revolution and sustained production
of food, fibre, fodder and feed. However, the post green
revolution period has left many dark shadows on our

agriculture and environment. The intensification of
agriculture and increased mono cropping systems
increased the pest problems has led to loss of biodiversity
and economically important flora and fauna due to
chemical intensive crop protection practices. Last four
decades of chemical based agriculture led increased
pesticide residues in food, water, soil and environment.
Due to imbalance of ecological equilibrium, resurgence of
minor pests and pathogens has become major concern of
present day agriculture. Higher pesticides residues are
showing ill and irreversible health effects on human and
animals.

The present agriculture is concentrating towards food
safety in addition to food security. Pest management is
shifting towards eco-friendly approaches. Instead of
chemical practice alone, integrated management practices
which involve combination of biological, physical, cultural
and chemical are emphasised. This practice ensures
sustained production and productivity in Indian
agriculture.

Biological pest management is need of the hour and
identification of potential bio-control agents is major
objective of research for many plant protection researchers.
National Institute of Plant Health Management (NIPHM)
has pioneered in developing bio-control agents for both
insect pests and diseases management. It has established its
strength of research results both regionally and nationally.
Among the microbial bio-control agents used for insect
pest management, fungi, bacteria and viruses are common.
However, nematodes are never tried and tested for insect
pest management commercially in India. Nematodes that
parasitize insects, also known as entomopathogenic
nematodes (EPNs), have the wide potential to use as
candidate bio-control agents for direct application and also
to include in integrated pest management practices.
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NIPHM has identified highly potential Steinernema and
Heterorhabditis species of EPNs from Steinernematidae
and Heterorhabditidae families. The EPNs are tested in
vitro and in vivo against many economically important
insect pests and found very effective. Their ability to kill
the insects such as white grub, diamond back moth, pod
borer (Helicoverpa), cut worm, (Spodoptera), leaf webber
and semilooper is well documented and confirmed. Their
field demonstration against sugarcane white grub in
Maharashtra has proved their ability beyond doubt. They
confirmed most significant bio-control agent against root
grub compared to chemical practices and other bio-control
agents. Many farmers, agricultural officers and extension
officials from different state departments are regularly
getting trained on production and use of EPNs against
sugarcane pests at NIPHM. The impressive results have
become talk of the towns in sugarcane region of
Maharashtra through mass media. Over the years NIPHM
has trained officers and farmers about use of nematodes
against insect pests.

EPNs are safe to environment, humans, animals and other
microbial agents, easy to use, apply and store. They are
exempted from registration in USA and many other
countries and used widely. The absence of suitable and
commercially viable EPNs mass production and
formulation technology in India has been overcome by
National Institute of Plant Health Management. NIPHM
has been instrumental in developing cutting edge
technologies in the field of plant health management
through biological control agents. The technologies are
protected by patent rights. In order to bring the
Entomopathogenic nematodes on main plat form of
biological pest management, NIPHM has developed
technology with respect to mass production and
formulation of Entomopathogenic nematodes. This is
highly potential and viable technology. Technology was
invented by NIPHM and a patent application no.
3948/CHE/2014 Journal No: 34/14 was filed by the
institute on August 11, 2014. This is the first of its kind in
India for which the patent has been granted on December
30, 2021 with Patent No. 385637

In the interest of farming community, NIPHM is offering
the technologies under Public Private Partnership mutual
agreements for large scale utilization. There is a need to
reform the plant protection practices across the country.
This is the right time to realize the importance of EPNs
and consider their use in management of insect pests.
NIPHM would be happy to serve and support all the
interested individuals and institutes in this technology.
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Entomopathogenic Nematodes (EPNs):
A Green Strategy for Management of Insect-Pests of Crops

Sunanda Sahu (ASO, Nematology), patilsunanda722@gmail.com

Introduction:

Biological pest management is need of the hour and identification of potential bio-control agents is major objective of
research for many plant protection researchers. National Institute of Plant Health Management (NIPHM) has pioneered
in developing bio-control agents for both insect pests and diseases management. It has established its strength of research
results both regionally and nationally. Among the microbial bio-control agents used for insect pest management, fungi,
bacteria and viruses are common. However, nematodes are never tried and tested for insect pest management
commercially in India. Nematodes that parasitize insects, also known as entomopathogenic nematodes (EPNSs), have the
wide potential to use as candidate bio-control agents for direct application and also to include in integrated pest
management practices.

The interest in the use of entomopathogenic nematodes as biological pest control agents has increased exponentially over
the past decades. The entomopathogenic nematodes have proven successful and are now commercially mass-produced in
many countries to treat pest problems in agriculture, horticulture. The ease of mass production and exemption from
registration requirements are the two major reasons for early interest in the commercial developments of
entomopathogenic nematodes

Entomopathogenic Nematodes (EPNS) are naturally occurring, tiny, microscopic worms, barely visible to the naked eye.
As the name suggests they are insect killing (entomopathogenic). They are natural predators of the crop insect pests.
They are proven safe and most effective way of controlling various insect pests without harming the environment.

Entomopathogenic nematodes of families Steinernematidae and Heterorhabditidae are unique in their action and
potential. They are considered as one of the most suitable entomopathogens in managing wide variety of insect pests
particularly soil inhabiting ones. The uniqueness stems out from their symbiotic association with entomopathogenic
bacteria, ease of mass production, storage and application. Due their safety to non-target organisms and the environment,
they are even exempted from Environment Protection Act in many countries.

The NIPHM has identified highly potential Steinernema and Heterorhabditis species of EPNs from Steinernematidae and
Heterorhabditidae families. The EPNs are tested in vitro and in vivo against many economically important insect pests
and found very effective. Their ability to kill the insects such as white grub, diamond back moth, pod borer
(Helicoverpa), cut worm, (Spodoptera), leaf webber and semilooper is well documented and confirmed. Their field
demonstration against sugarcane white grub in Maharashtra has proved their ability beyond doubt. They confirmed most
significant bio-control agent against root grub compared to chemical practices and other bio-control agents. Many
farmers, agricultural officers and extension officials from different state departments are regularly getting trained on
production and use of EPNs against sugarcane pests at NIPHM. The impressive results have become talk of the towns in
sugarcane region of Maharashtra through mass media. Over the years this technology development more than 1500
farmers and 500 officers are trained.

The absence of suitable and commercially viable EPNs mass production and formulation technology in India was
overcome by NIPHM. These highly potential and viable technology has got patent grant. In the interest of farming
community the NIPHM is offering the technologies under Public Private Partnership mutual agreements for large scale
utilization. There is a need to reform the plant protection practices across the country. This is the right time to realize the
importance of EPNs and consider their use in management of insect pests. NIPHM would be happy to serve and support
all the interested individuals and institutes in this technology.
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National Institute of Plant Health Management (NIPHM) has been instrumental in developing cutting edge technologies
in the field of plant health management through biological control agents. The technologies are protected by patent
rights. The institute offers rights of these technologies to interested public and private firms on agreement and
competitive royalty basis. In order to bring the Entomopathogenic Nematodes on main plat form of biological pest
management, NIPHM has developed latest cutting edge technology with respect to mass production and formulation of
Entomopathogenic Nematodes. Technology was invented by NIPHM and a patent application no. 3948/CHE/2014
Journal No: 34/14 was filed by the institute on August 11, 2014, which is the first of its kind in India for which the
patent has been granted on December 30, 2021 with Patent No. 385637

EPN technology sharing with Private Company through Patent certificate
Agreement

Salient features of patented technology for mass production of Entomopathogenic Nematodes

e Can harvest pure culture of EPN compared to White trap method

e Low cost and uses local resources and easy to adopt (cost reduction by 80%)

e Without any sophisticated equipment’s at room temperature EPN can be multiplied on standard host using new
technology

e Can harvest more number of IJs of EPN (Increased yield of EPN)

e Effective, cheap and practical method for EPN mass production

e Can be promoted as rural home based cottage industry among rural women

e Upgradable to cottage industry level without much investment

e The new method accommodates more number of larvae

e No mortality of EPN

e EPNSs can be stored under shade and not exposed to direct light

Life Cycle of Insect-Parasitic Nematodes/EPNs: EPNs complete most of their life cycle in insects with an exception of
infective juveniles, the only free-living stage found in soil.

1. Infective juvenile nematodes in soil enter insect body through natural openings.

2. Nematodes enter insect body cavity.

3. Nematodes develop into adults.

4. Nematodes reproduce and produce offspring.
e Page 5 of 56 e
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5. Infective juvenile nematodes leave the dead insect and seek a new insect host.

I'B . Host death
Colonisation of IJs by

bacteria

& : 133 will repeat the cycles to mass multiply till the cadavers are exhausted & then start emerging out.
Mass production techniques for entomopathogenic nematodes
Facilities available with trained nematologist (Infrastructure/Equipment’s): NIPHM has established with the state

of the art laboratory facilities with a designated scientists specialized in nematology and other infrastructures required for
training, research and extension in the nematology science.

Officers training on EPN Well furnished lab

Technology available: NIPHM has developed latest cutting edge technology with respect to mass production and
formulation of Entomopathogenic nematodes. Technology was filed for patent grant application no. 3948/CHE/2014
Journal No: 34/14 on August 11, 2014. Which is the first of its kind in India for which the patent has been granted on
December 30, 2021 with Patent No. 385637. Technologies are being transferred to interested stake holders for their
large scale adoption and popularization. Under this domain, participation of public and private agencies is being

promoted and revenue was generated by transfer of technologies developed through agreements. Trainings were also
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provided on up-scaling of technologies and their field applications to interested rural youth to create rural employment
opportunities.

Rearing of Host (greater wax moth (Galleria melonella)

Life Cycle of Galleria mellonella
(Greater Wax Moth)

Preparation of Eggs on
Wax paper Wax paper

Rearing of
G.mellonella %

Adult moths Mass of Larvae

Petri Plate

Sodium alginate (7.5%)

Insect larvae inoculated
with 100 EPNs/larvae
dissolved in 3% sodium
alginate solution

Tub coveredwith

110 eloth

Spongesheetof Plastictub

Insectlarvae with L solution

Inoculation of infective juveniles on insect larvae
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Mass production of EPNs:

Mass production of EPN

Entomopathogenic nematodes are currently mass-produced by either in vivo or in vitro (solid and liquid culture).Methods
In vivo production system is based on the White trap (White, 1929), which take advantage of the 1J’s natural migration
away from host cadaver upon emergence. The most common insect host used for in vivo production is the last instar of
the greater wax moth (Galleria melonella), because of its high susceptibility to most nematodes, ease in rearing, wide
availability and ability to produce high yields. Insect hosts are inoculated on a dish or tray lined with absorbent paper.
After approximately 2-5 days, infected insects are transferred to the White traps.

In vitro culturing of EPNs is based on introducing nematodes to a pure culture of their symbiont in a nutritive medium
(contains peptone, yeast extract, eggs, soy flour and lard). A liquid medium is mixed with foam, autoclaved, and then
inoculated with bacteria followed by the nematodes. Nematodes are then harvested within 2-5 weeks by placing the foam
onto sieves immersed in water.

Formulation of EPNs:

Nematodes can be stored and formulated in different ways including the use of polyurethane sponge, water-dispersible
granules, vermiculite, alginate gels, micronized vermiculite, and an aqueous suspension of nematodes and baits. Bait
formulations and insect host cadavers can enhance EPN persistence and reduce the quantity of nematodes required per
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unit area. Formulated EPNs can be stored for 2 to 7 months depending on the nematode species and storage media and

conditions.

Application of EPNs: can be applied through the following methods

e Foliar application
e Soil application

e Broadcasting

e Spray

e Drip Irrigation

e Drench

Optimum moisture (30% field capacity) temperature (25-30 °C) soil type (lighter soils) should be checked

Dosages: Use of 1billion nematodes per acre as soil application at planting time is found to be highly effective in
managing root grub in sugarcane, 2-4 infected cadavers of Galleria mellonella per plant is optimum

Limitations of existing techniques & formulations

e The in vivo multiplication method viz. White trap method (1927) is utilized in laboratories, glass house studies
etc.

e Though the technology is simple the short comings are

e It requires specialized training.

e Requirement of huge space and large quantity of glass wares for mass production.

e Requirement of close monitoring for ensuring infection of the host,

Popularizing EPN as potential bio- agents in different crops:

In spite of the significant benefit of EPN in managing insect pests, particularly soil borne insects, utilization of EPN in
our country is very low. There is a need for building awareness on role of EPN as biological control agents among the
extension functionaries and farmers. NIPHM has started to popularize the use of EPN with special focus on management
of root grub in sugarcane. Root grub is major pest which feeds on sugarcane roots. It is damaging thousands of
sugarcane fields in Maharashtra NIPHM steps to popularize EPN as an alternative strategy for root grub management in
sugarcane. It opened a new chapter in management of root grub this area. Initially EPNs culture was supplied to
sugarcane belt of Sangli & Kolhapur districts. Best practices of EPNs application were demonstrated. Farmers were also
trained in EPN application methodology for root grub management. NIPHM is with the assistance of district agriculture
officer successfully demonstrated in farmers’ fields the way forward in mitigating the menace caused by root grub with
EPN. Based on the success in management of root grub with EPN, farmer’s co-operatives in Sangli & Kolhapur districts

have established a laboratory for in vivo mass production of EPN with technical support of NIPHM.

I Page 9 of 56 ]



Q') Plant Health
vis News Letter

Success stories of use of entomopathogenic nemaodes (EPN):

Mr.Rajendra Dattatray Dashvant, village Mangle, Tahsil-Shirala District-Sangli, Maharashtra is sugarcane grower. He
was also facing root grub problem, he tried chemicals control measures but could not succeed in minimizing the crop
losses. Root grub devastated entire sugar industry in Sangli and Kolhapur region. Farmers lost their crop up to 80-100
per cent and Mr. Rajendra was one of them. The ATMA, Sangali used to arrange interstate farmers training every year.
He had an opportunity in this training during 2016 and undergone three days training at NIPHM on use of
Entomopathogenic nematodes for the management of root grub in sugarcane (EPNs). While leaving NIPHM he carried
EPN cultures for field trail. After returning home he applied the EPNs culture on 5 gunta area and was kept every day
observation. He observed the paralyzing of rootgrub in a few days after application. He called NIPHM nematologist and
explained his experience. He visited NIPHM once again within 15 days and collected more EPN culture to apply in more
area at his field. The story of his successful control of root grub started spreading around his nebiouring farmers. He
almost eliminated root grub problem in his total 5 acres of sugarcane cultivation. He started educating more farmers in
and around his field about use of EPNs. The state extension functionaries visited his plot along with sugar factory
extension officers and found significant control of root grub. The Department of Agriculture invited NIPHM
nematologist to educate more farmers on use of EPNs against root grub. NIPHM has provided training programme on

use of EPN for the biological management of root grub in sugarcane.

Management of root grub by using EPN by farmers of Maharashtra

Insect pests in field crops are the primary concerns of farmers. Many commercial crops suffer from insect damages up to
100%. Root grub in sugarcane is the similar kind of pest which feeds on sugarcane roots. It was damaging thousands of
sugarcane fields in Maharashtra. All the available chemical and biological control measures failed to arrest the spread of
insect damage. Farmers and sugar mills were depressed due to huge damage caused by this root feeding insect. They had
lost their hopes of getting any returns.

The EPNs technologies developed at NIPHM came as a life saver to suffering sugarcane. It opened a new chapter in
management of root grub this area. Initially EPNs culture was supplied to sugarcane belt of Sangali, Kolhapur districts,
and best practices of EPNs application were demonstrated. Within short time, the newly introduced bio-control agent
reduced the pest population very drastically. The smiles returned on drowsy cane growers was proof of ability of this
technology developed at NIPHM. Who is engaged with development and field extension of this technology was invited
by Agriculture Department, farmers’ organizations and cane growers groups in Maharashtra. NIPHM is training to
number of farmers and cane growers on EPN technology in root grub management. The entire sugar bowl of
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Maharashtra is now looking to adopt this technology, NIPHM is supplying EPNs culture for many district agriculture
officials and they are successfully demonstrating in farmers’ fields to show the way forward in mitigating the menace
caused by root grub. The success of EPNs from NIPHM was very widely covered in mass media and a few clippings of

newspapers of Maharashtra are the feedback to the height of success the technology has achieved.

Some of the list of farmers used EPN against white grubs in sugarcane is mentioned below

1.Mr.Belsare Shridhar Sudhakar
Agril. Asstt. Taluka Agril. Office
Shrirampur.Dist. Ahmadnagar, MS,

4.Mr. Avinash N.Salunke,
B-13, Sanskruti Appt,
Opp SBI Shrirampur,
Dist Ahmednagar Maharashtra

2.Mr.Rajendra Dattatray Dashvant,
At Post Mangle, Tahsil-Shirala,
District-Sangli, Maharashtra

5.Mr.Sunil Hindvarao Patil,
A/P.Wakare, Taluka Karuveer,
Dist. Kolhapur Maharashtra

3.Mr. Pradip P. Bilhore
A/P.Sindlched Raja,
TQ-SindIched Raja,
Dist Buldhana, Maharashtra

News clippings of success stories of Use of EPN against Root grub in sugarcane in Maharashtra
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They have also been highly effective against fungus gnats (Sciaridae) in mushroom houses. Cutworms and armyworms
(Noctuidae) in vegetables and turfgrass. White grubs (Scarabaeidae) in vegetables and sugarcane. Black vine weevil,
Otiorhynchus sulcatus (Fabricius) (Coleoptera: Curculionidae), in greenhouse and nursery stock, Other insects Tribolium
casteinum, Plutella xylostella, Helicoverpa armigera and Pieris brassicae.

Conclusion:

There is a need for popularizing the use of EPN for insect pest management both soil borne and foliar insect
pests. Utilization of EPN by the farmers can be increased only when production of EPN is feseable at farm level besides
reduction in cost of production for commercial operators. The agricultural extension officers should be imported with
knowledge on the role of EPN in insect pest management. Reliance on EPN for management of soil borne insect pests
will also result in significant reduction of chemical pesticides and ensure that soil health of agroecosystems is protected.
NIPHM is committed to build the capasity of different stake holders to popularize mass production of EPN and their
utilization as an alternative to excessive reliance on chemical pesticides, the usage of which is determental to soil health.

EPN-Cafetaria-Ultimate goal

e [EPN offer a sustainable and long —lasting ecologically-safe solution to white grub and other soil borne insect
pests

e Startups for unemployed youth
e Scale-up production systems: Fermentation system
e Time of application: At the incidence of pest

Around the World

Entomopathogenic nematodes of families Steinernematidae and Heterorhabditidae are unique in their action and
potential. They are considered as one of the most suitable entomopathogens in managing wide variety of insect pests
particularly soil inhabiting ones. The uniqueness stems out from their symbiotic association with entomopathogenic
bacteria, ease of mass production, storage and application. Due their safety to non-target organisms and the environment,
they are even exempted from Environment Protection Act in many countries. Indian research on EPNs dates back to
1960s with use of DD-136 (a commercial product of Steinernema carpocapsae) against several lepidoteran pests.
Heterorhabditis indica was first to be isolated from Indian soils during late 1980s. Later, several new species of
Steinernema are isolated from different parts of the country. However, unlike in European and American countries, local
isolates have never been exploited to the fullest extent in India. One possible reason might be lack of awareness and
expertise in handling the EPNs. In fact, handling EPNs is not a difficult task at all. With fundamental knowledge of
nematodes and insects, any scientist can isolate, culture, store and even evaluate against target insects with ease. In order
to promote use of EPNs against insect pests in Agri/Horti crops NIPHM has developed a unique technology and

protected with patent grant.
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Training Programs

Plant BioSecurity

The Plant Biosecurity Division has organized following training programmes during the months of January-March,

2023.

Division

CAPACITY BUILDING PROGRAMMES:

Training Programs

S. No.

Name of The Programme

Duration

Date

From

To

Plant Biosecurity Division (PBD)

Phytosanitary Inspection Training for
Phytosanitary Service Agency and
Phytosanitary Service Provider for Inspection
of Plants/ Plant Products & other Regulated
Articles in Export

30 Days

02.01.2023

31.01.2023

Fruit fly surveillance and Management

5 Days

16.01.2023

20.01.2023

Detection and Diagnosis of Pests, Pest Risk
Analysis, Pest Surveillance and Phytosanitary
Treatments for Uzbekistan Officials-

12 Days

19.01.2023

30.01.2023

ITEC — MEA training on "The Biosecurity
Continuum and Trade: Tools for Pre - Border,
Border and Post - Border Biosecurity" -

14 Days

01.02.2023

14.02.2023

SPS Measures, Good Agricultural Practices
and Food Safety at KVK, Kaimur, Bihar

1Day

26.12.2022

26.12.2022

SPS Measures, Good Agricultural Practices
and Food Safety at KVK, Arrah, Bihar

1Day

28.12.2022

28.12.2022

SPS Measures, Good Agricultural Practices
and Food Safety at KVK, Arurangabad, Bihar

1Day

29.12.2022

29.12.2022

SPS Measures, Good Agricultural Practices
and Food Safety at KVK, Barabanki, Uttar
Pradesh for FPOs (Off Campus)

1Day

15.02.2023

15.02.2023

SPS Measures, Good Agricultural Practices
and Food Safety at KVK, Basti, Uttar Pradesh
for FPOs (Off Campus)

1Day

16.02.2023

16.02.2023
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S. No. | Name of The Programme Duration Date

From To

Plant Biosecurity Division (PBD)

10. SPS Measures, Good Agricultural Practices 1Day 17.02.2023 | 17.02.2023
and Food Safety at KVVK, Gorakhpur, Uttar
Pradesh for FPOs (Off Campus)

11. Fumigation as a Phytosanitary Treatment 15 Days 27.02.2023 | 13.03.2023
(MBr and ALP Fumigation

12. e-ITEC MEA programme on "Plant Pest 5 Days 13.03.2023 | 17.03.2023
Surveillance™

13. e-ITEC MEA programme on "Fundamentals | 5 Days 27.03.2023 | 31.03.2023

of Pest Risk Analysis
PBD- Farmers Programme

14. Export potential and export procedure for 1Day 10.01.2023 | 10.01.2023
Agricultural commodities” to the FPOs of
Nagaon District, Assam

15. Plant quarantine procedures for Export and 1Day 11.01.2023 | 11.01.2023
import of plants and plant products for Assam
16. Plant quarantine procedures for Export and 1Day 21.01.2023 | 21.01.2023

import of plants and plant products for Assam
Vertebrate Pest Management (VPM)

17. Certificate course on Urban Integrated Pest 15 Day
Management- Payment Programme
18. Risk assessment of vertebrate Pest 10 Day 08.02.2023
Management

01.02.2023 | 15.02.2023

17.02.2023

A. DETAILS OF TRAINING PROGRAMMES ( Govt. Officials & Private sector)

1. Phytosanitary Inspection Training for Phytosanitary Service Agency and Phytosanitary Service Provider
for Inspection of Plants/ Plant Products & other Regulated Articles in Export: NSPM 23 standard
provided provision of outsourcing phytosanitary activities in India as per International Plant Protection
Convention (IPPC) except for the issuance of phytosanitary certificates. To outsource the phytosanitary
activities, non-governmental personnel may be accredited by the NPPO to carry out specified certification
functions such as inspection of Plants/ Plant Products & other Regulated Articles in Export. NIPHM has

organized, one month (30 Days) training from 2" -31% January, 2023.Total 12 attended the programme.
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Demonstrations of Irradiation Treatment Visit to PQS, Hyderabad

2. Fruit fly Surveillance and Management: The programme was organized from 16" -20" January, 2023 and

total 68 officers from different states and departments have attended the programme on virtual mode.

3. Detection and Diagnosis of Pests, Pest Risk Analysis, Pest Surveillance and Phytosanitary Treatments for
Uzbekistan Officers-International Programme: The programme is exclusively conducted for Uzbekistan
Officers on various aspects related to Plant Biosecurity from 19"- 30™ January. Interactive sessions along with
exposure visits were planned and executed during the training period. Total 32 participants have attended the

programme.
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Visit to PQS, Shamshabad
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4. The Biosecurity Continuum and Trade: Tools for Pre - Border, Border and Post - Border Biosecurity:
Realizing the importance of plant biosecurity, NIPHM in partnership of Indian Technical and Economic
Cooperation (ITEC) under the Ministry of External Affairs (MEA), Govt. of India organized an exclusive
International training program from 1% to 14™ February, 2023. In this program, eleven officers from different
countries viz., Eritrea, Ethiopia, Sri Lanka, Sudan, Tanzania, South Africa and Maldives In this program,
eleven officials from seven countries viz., Eritrea, Ethiopia, Sri Lanka, Sudan, Tanzania, South Africa and
Maldives got trained in the areas of Plant Biosecurity.The valedictory session was chaired by Dr. Sagar
Hanuman Singh, IPoS (Director General, NIPHM) along with Dr. Alice RP Sujeetha (Director-PB) and Dr.
Vidhu Kampurath, Registrar (i/c). Plant biosecurity exists within a continuum that can be broken down into
three broad areas: pre—border, border and post-border. Biosecurity issues are best dealt with ‘pre—border’

(offshore) activities such as Pest Free Area, management, inspection and treatment.
. - S __LI% ‘A

Practical Sessions
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Valedictory Session

5. Sanitary Phytosanitary, Good Agricultural Practices and Food Safety: Total six APEDA sponsored
programmes on export promotion & Good agricultural practices were conducted by NIPHM in Collaboration
with KVKs of Bihar (Kaimur, Arrah and Aurangabad) and Uttar Pradesh (Barabanki, Basti & Gorakhpur)
respectively on 26", 28" 29" December, 2022 and15", 16" & 17™ February, 2023 to educate the FPOs &
Farmers. During the training programmes a total of 360 farmers and FPO’s were participated. Awareness was
created among the farmers on maintenance of sanitary and phytosanitary measures, Good Agricultural Practices
and Food Safety measures to make agriculture produce exportable. During the training program farmers and
entrepreneurs asked the queries about the procedures of Good Agricultural Practices and export procedures etc.
They were also interested to know about the market access for export of various commodities grown in Bihar
and Uttar Pradesh. Farmers were also educated about the process of exporting their potential commodity in the
district. Information was also given on reducing the usage of chemicals and relies on biological control of pests

and diseases to reduce the chemical application in their respective crops.
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6. Fumigation as a Phytosanitary Treatment (MBr and ALP Fumigation :The trade in food grains, seeds,
plants for propagation and various wood packaging materials are the primary pathways for global spread of
plant pests. Fumigation is one of the approved Phytosanitary treatments to facilitate import and export of
agricultural commodities. National Institute of Plant Health Management (NIPHM) is a notified Institute for
organizing 15 days training programme on Phytosanitary Treatments (Methyl Bromide and Aluminium
Phosphide fumigation).

As per NSPM 11, 12 & 22, the eligible operators shall be required to undergo the above training for the
accreditation of Fumigation Agencies for undertaking Methyl bromide and Aluminium Phosphide Fumigation.
Hence, NIPHM has organized this 15-Days training from 27" February- 13" March, 2023 on Methyl bromide

and Aluminium Phosphide fumigation. A total 19 participants attended the program from different states of

India.
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Group Photo

7. e-ITEC MEA programme on Plant Pest Surveillance: NIPHM in partnership of Indian Technical and
Economic Cooperation (ITEC) under the Ministry of External Affairs (MEA), Govt. of India organized an
exclusive virtual International training on “Plant Pest Surveillance” from 13" to 17" March, 2023. In this
program, ten officers from five countries viz., Algeria, Egypt, Jamaica, Morocco and Mauritius got trained in
the areas of International Regulation w.r.t. Plant Health, Pest Surveillance, ISPM - 6, Specific Surveys, Pest

Free Area, Fruit Fly Surveillance and online tools for pest detection and identification.
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8. e-ITEC MEA programme on Fundamentals of Pest Risk Analysis: Pest Risk Analysis (PRA) is an early
warning tool to safeguard country’s agriculture from pests that may be associated with imported agricultural
commodities. PRA facilitates evaluation of the likelihood of the entry, establishment, or spread of a plant pest
and the associated potential biological and economic consequences. Further, it comes in handy to apply
appropriate phytosanitary measures that can reduce the probability of a risk to an acceptable level by the
importing country. PRA also assists in identifying the bottle necks to promote pest free exports of commodities
and market access for new commodities in international trade.

The analysis however needs skilled personnel with updated knowledge and resources, and sound understanding
of the internationally accepted methodology. To build capacity in this area, NIPHM in partnership with Indian
Technical and Economic Cooperation (ITEC) under the Ministry of External Affairs (MEA), Govt. of India has
organized an exclusive virtual International training on “Fundamentals of Pest Risk Analysis” from 27th to 31st
March, 2023.

A total of 22 participants from different countries (Algeria-6, Egypt-8, Bangladesh-1, Vietnam-1, Jamaica-1,
Tunisia-2, Morocco-1, Mauritius-1 and Philippines-1) were attended the programme. The participants were
exposed to International regulatory framework, different steps in PRA & practices with additional emphasis on

detailed methodology. The trainees have also actively participated in the group exercises and related

assignments.

Inauguration
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Valedictory

B. FARMERS PROGRAMMES
1. Export potential and export procedure for agricultural commodities: One day online programme was

organized for FPOs of Nagaon District, Assam state on 10t" January, 2023 and 16 participants have attended the

programme.
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2. Plant quarantine procedures for export and import of plants and plant products: In collaboration with
International Rice Research Institute (IRRI), a technical partner in Assam Agribusiness and Rural
Transformation Project (APART) two programmes were organized on plant quarantine procedures for export

and import of plants and plant products for Assam. The programmes were organized for 50 FPOs of Assam on

11" & 21% January, 2023.
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VERTEBRATE PEST MANAGEMENT
3. Certificate Course on Urban Integrated Pest Management: The programme was organized for the structural
pest management professionals from 1% to 15" February 2023. Total 30 participants were attended the course
from various states. The topics covered on ecology and ethology of rodents, mosquitoes, termites, cockroaches,
bedbug and flies etc. and their management practices. In addition emphasis was also given on other aspects
such as safe and judicious use of pesticides, care, handling and maintenance of pesticide application equipment.
Food safety & standards in food processing industries, urban weed management, Start-up in Pest control, etc.

were also covered during the technical sessions.

4. Risk assessment of vertebrate Pest Management: Training to Agricultural Extension officers and scientists
of SAUs, ICAR was conducted through virtual mode from 8" to 17" February, 2023. Total 32 officers; AOs/
ADASs/ Scientists from SAUs were trained on various aspects such as major vertebrate pests (Nilgai, wild boar,
monkey and birds) in agri and horti cultural ecosystem, and their management. Apart from that biology and
morphology of rodents, breeding profile of rodents, rodent borne diseases, non-chemical and chemical

management of rodent pest etc. were also taught to the participants.
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C. FORTHCOMING PROGRAMMES OF PBD & VPM (APRIL- JUNE, 2022)

Division | Name of the programme No. of | From To
Days
Fruit fly: Surveillance and Management 05 10.04.2023 | 14.04.2023
PBD
Forced Hot Air Treatment (FHAT) 05 17.04.2023 | 21.04.2023
Stored Grain pest detection, identification 05 24.04.2023 | 28.04.2023
and management
Refresher course for fumigation (Aluminium 03 02.05.2023 | 04.05.2023
Phosphide and Methyl Bromide)
Plant Quarantine Procedures for Import and 05 08.05.2023 | 12.05.2023
Export
Plant Bio Security & Incursion Management 05 15.05.2023 | 19.05.2023
(PBIM)
Invasive Alien Species: Introduced and 03 22.05.2023 | 24.05.2023
Emerging Pests
Orientation for PSC Issuing Authority 05 29.05.2023 | 02.06.2023
Pest Risk Analysis 05 05.06.2023 | 09.06.2023
Fumigation as a Phytosanitary Treatment 15 12.06.2023 | 26.06.2023
(Methyl Bromide and  Aluminium
Phosphide)
Phytosanitary measures for safe export 03 26.06.2023 | 28.06.2023
VPM Rodent Pest Management 05 08.05.2023 12.05.2023
Vertebrate Pest Management — Wild boar, 03 06.06.2023 08.06.2023
Monkey and Birds
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Plant Health Management Division

Training programmes

The Plant Biosecurity Division has organized following training programmes during the months of January-March,

2023.
S No Name of the programme No. of From To
Days

l. Officers programme

1. Training of Trainers (TOT) on ‘On farm Production of 03 03.01.2023 | 05.01.2023
Biocontrol Agents and Microbial Biopesticides’ for the
officers from Assam

2. Production Protocol for Biofertilizers 05 16.01.2023 20.01.2023

3. Plant Health Management in Horticulture Crops 05 30.01.2023 03.02.2023

4, Orientation training program on ‘Plant Health 30 19.01.2023 17.02.2023
Management’ for newly recruited officials of DPPQ&S
(Batch I1)

5. ITEC — MEA training program on Mass Production and Two 08.02.2023 21.08.2023
Quality Control of Biopesticides weeks
Integrated Soil Nutrient and Rhizophere Management 03 13.02.2023 15.02.2023
Quality control of Microbial Biopesticides 10 22.02.2023 03.03.2023
Role of Biofertilizers and Biocontrol agents in 10 20.03.2023 29.03.2023
Agriculture

1. Farmers training programme

1. On farm Production of different biocontrol agents 01 03.03.2023 --

2. Pest and Disease management through biological means 01 03.03.2023 -

3. Use of EPN for the root grub management in Sugarcane 01 10.03.2023 --

I11. | Webinars/Workshop
Nil

IV. | Student training programme

1 Plant Health Management for Sustainable Agriculture 21 14.02.2023 | 06.03.2023

V. Certificate course

1 Certificate course on PHM in Organic farming(Part-111) 10 01.03.2023 | 10.03.2023
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l. Training programme report (officers)
1. Officers Training Programme Report

1. Training of Trainers (TOT) on ‘On farm Production of Biocontrol Agents and Microbial Biopesticides’
for the officers from Assam : A special on campus 3 days training program on Training of Trainers (TOT)
from Assam on “On farm Production of Biocontrol Agents and Microbial Biopesticides” was organized from
3rd to 5th January, 2023 at NIPHM. The programme was funded by World Bank under Assam Agribusiness and
Rural Transformation Project (APART) of IRRI. In this training program total 18 officers from APART project
Assam working at various KVKs and 2 officers from IRRI including 6 members of Board of Directors of
Farmer Producer Companies (FPC).have participated.
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2. Production Protocol for Biofertilizers: As scheduled in the NIPHM training calendar 2022-23, an online
training programme on ‘Production Protocol for Biofertilizers’ was organized at NIPHM from 16.01.2023 to
20.01.2023 (5 days). In this programme a total of 31 officers from different states & organizations have
participated. This training is helpful to the participants in terms of enhancing their knowledge and skill
regarding on production, mass production process, quality control and application of biofertilizers. This training
covered theory and hands on techniques on role of Biofertilizers in Plant Health Management, protocol for
isolation, purification of microbial isolates used in biofertilizer production, mycorrhizae biofertilizer for
sustainable Agriculture, preservation of microbial isolates, establishment guidelines for biofertilizers production
laboratory, mass production of liquid based Biofertilizers, carrier based biofertilizer production technology,
Advances in plant growth promoting rhizobacterial technology, isolation of Mycorrhizae biofertilizers, On-farm
production of bacterial Biofertilizers and application methods, On-farm production of Mycorrhizae (VAM)
biofertilizer, Quality Control of bacterial Biofertilizers. The particpants have also visited Biofertilizer
Laboratory, PJITSAU, Hyderabad and experienced the large scale production process.

-
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3. Plant Health Management in Horticulture Crops: The training program on ‘Plant Health Management in
Horticulture Crops’ was conducted from 30.01.2023 to 03.02.2023 (5 days) through online mode. A total of 26
participants from different organizations have attended this program.

i
I

nju Shara D ounita Dey Gpla D Kewsl Singh Baghe!

! - -

¥

=

H

£

¥

I
29900900000

D Sonali Degle. Girish Kenire P Sudhakar Pucja korhar LT

Rajostwar, Ags Praf Rasmita Kumar Swain Resta Thalur Shiga Chaukan

[re0000000000009

H

=) o) @) e D 0@ : D G om T ) (D) ) Gt (076 () @) 5o (S @5
®

4. Orientation training program on ‘Plant Health Management’ for newly recruited officials of DPPQ&S (Batch
I1): An Orientation Training Program on ‘Plant Health Management’ for Newly Recruited Officials of DPPQ&S
(Batch 11) was conducted from 19.01.2023 to 17.02.2023 (30 days). A total of 25 participants from DPPQ&S
working at various Central Integrated Pest Management Centres (CIPMCs) and Plant Quarantine Stations
(PQSs) have attended the training program.

5. ITEC — MEA training program on Mass Production and Quality Control of Biopesticides: NIPHM is the
training partner with the Indian Technical and Economic Cooperation (ITEC) under the Ministry of External
Affairs (MEA), Govt. of India. An international e-ITEC training program on ‘Mass Production and Quality
Control of Biopesticides” was conducted from 08.02.2023 to 21.02.2023 (2 weeks) for the officials of various
countries. The main objective of the training program is to impart knowledge on production and quality control
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aspects of microbial biopesticides, etc. A total of 09 participants from different countries viz., Ethiopia, Sudan,
Tanzania, Tajikistan, Cambodia and Iraq have attended the program.

International | Train ing Program on
£0mEC s Q

Mass Production and Quality Control of Biopesticides
nnnnn
08" February to 21" February, 2023 NIPHM
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6. Integrated Soil Nutrient and Rhizophere Management: As scheduled in the NIPHM training calendar 2022-
23, an online training programme on ‘Integrated Soil Nutrient & Rhizosphere Management’ was organized from
13.02.2023 to 15.02.2023 (3 days). A total of 26 officers from different states & organizations have participated

in the program.

SUSTAINABLE INTENSIFICATION OF AGRICULTURE

"** Plant Nutrition is important for:‘

+ To Maximize Productivity
» To improve Produce Quality
+» To improve Human Nutrition

B o S8OMAROYS S

7. Quality Control of Microbial Biopesticides: As per the NIPHM training calendar 2022-23, a training
programme on quality control of microbial biopesticides has been organized from 22.02.2023 to 03.03.2023 (10
days). In this training programme, a total of 09 participants from different organizations have participated.

= | ] o
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8. Role of Biofertilizers and Biocontrol Agents in Agriculture: A training program on ‘Role of Biofertilizers
and Biocontrol Agents in Agriculture’ has been organized at NIPHM from 20" to 29" March 2023 (10 days). A

total of 08 participants from different SAUs, KVKs and Agriculture and allied departments have participated in
this training programme.
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I1. Farmers training programmes

1. On farm Production of different biocontrol agents: As a part of National Science Day observance on 03-03-
2023, an on-campus training program was conducted at NIPHM in collaboration with PJITSAU, Hyderabad. In
this training program, 20 farmers from Siricilla districts of Telangana State along with 3 staff of PITSAU have
participated.

2. Pest and disease mmanagement through biological means: A farmers training programme on ‘Pest and
Disease management through biological means’ was organized on 03.03.2023. In this programme, 20 farmers
from Maharashtra State have participated and learnt about different biocontrol measures.
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3. Use of EPN for the root grub management in Sugarcane: One day farmers training programme on ‘Use of
EPN for the root grub management in Sugarcane’ was organized on 10" March 2023. The programme was at
NIPHM and attended 20 farmers from Telangana.

I11. Student Training Programme:

1. Plant health management for sustainable agriculture: As per the request from Acharya N.G.Ranga
Agricultural University (ANGARU) under Institutional Development Plan (world bank NAHEP project), a 21
days special training program on ‘Plant Health Management for Sustainable Agriculture’ for students was
organized at NIPHM from 14.02.2023 to 06.03.2023. In this program total of 30 B.Sc.(Ag) second year students
from different campuses of ANGRAU have participated.
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IV. Eductional programme

1. Certificate Course on PHM in Organic Farming: A three months course on Certificate Course on Plant Health
Management in Organic Farming has been conducted at NIPHM. The programme was techanically supported by
ICAR- Indian Institute of Farming System Research, Modupuram (UP). In this programmed total 21
participants from AP and Telangana States have enrolled. Most of the participants are graduates with science
background and few are practicing organic growers/ entrepreneurs.

Course Progression:
Part-l1. On-Campus 21 days (01.12.2022 to 21.12.2022): During the part | of the course, both theory and
practical aspects of plant health management in organic farming are covered including topic related organic
produce certification, marketing and entrepreneurial skill. Arranged 3 field exposure visits where farmers /
organizations are practicing organic farming. Worked out and finalized project works to be carried out during
Part Il of the course.

Part-11 (On-field experience and application): In this part, field activities were undertaken by the participants
and performed as on-farm practice based project work. The design of project work was facilitated by the ICAR-
IIFSR faculty from 26.12.2022 to 23.02.2023 (60 days) at the respective locations/ regions of the participants.

Part-111 (on-campus): This part of the course for 10 days was organized at NIPHM, Hyderabad. In this part,
problems faced during field activity were discussed with experts and shared with others. The participants were
facilitated to understand the problems faced during their field experience/ exposure. The participants have carried
out the project work and submitted project report on assigned tasks for evaluation (01.03.2023 to 10.03.2023).
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Forthcoming training programmes

S No Name of the programme No. of From To
Days

l. Officers training programmes

1. On-farm Production of Bio-inputs 10 12.04.2023 21.04.2023

2. | Orientation training program to newly 20.04.2023 | 19.05.2023
recruited DPPQs officers on Plant Health 30
Management

3. | Field Diagnosis and Management of Plant 05 08.05.2023 | 12.05.2023
Parasitic Nematodes

4. | Good Agricultural Practices (GAP) 05 15.05.2023 | 19.05.2023

5. | Training on organic and natural farming 05 22.05.2023 | 26.05.2023
practices

6. | Plant Health Management in Protected 05 05.06.2023 | 09.06.2023
cultivation

7. | Production Protocol for Bio-fertilizers 05 12.06.2023 | 16.06.2023

8. Integrated Soil Nutrient and Rhizosphere 05 19.06.2023 | 23.06.2023
management

9. Quarantine Nematodes of Economic 03 26.06.2023 | 28.06.2023
importance

1. Farmers training programmes

1. | On farm production of bio control agents 03 10.04.2023 | 12.04.2023

2. | On farm production of bio control agents 03 29.05.2023 | 31.05.2023

3. | On farm production of bio control agents 03 12.06.2023 | 14.06.2023
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Pesticide Management Division

Training Programme:
A. During January to March, 2023, the division has conducted SIX offline scheduled training programme.

SI. No. Name of the programme No. of Days From To

Laboratory Quality Management

1. | System and Internal Audit as per 5 16.01.2023 20.01.2023
ISO/IEC 17025:2017

2. | Pesticide Formulation Analysis 60 23.01.2023 23.03.2023
Role of PT and ILC in maintaining

3. | accreditation as per the 1 02.02.2023

ISO/IEC17025:2017
Documentation Procedure for

4. NABL Accreditation 4 14.02.2023 17.02.2023
Laboratory Quality Management
5. | and Internal Audit as per the 5 13.03.2023 17.03.2023

ISO/IEC17025:2017

1. Laboratory Quality Management System and Internal Audit as per ISO/IEC 17025:2017: Pesticide
Management Division has conducted 5 days training programme on “Laboratory Quality Management System
and Internal Audit as per ISO/IEC 17025:2017” from 16.01.2023 to 20.01.2023. A total of 36
officials/Analysts from various State Agriculture Department of Andhra Pradesh, Karnataka, Maharashtra, Tamil
Nadu, and Telangana including 5 participants from Pvt. Ltd., Maharashtra were attended the training. The
officials/Analysts were trained on general requirement for the competence of testing and calibration laboratories
in accordance with ISO/IEC 17025:2017. The trainees were also trained on process of Internal Audit.
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2. Pesticide Formulation Analysis: Pesticide Management Division has conducted 60 days training programme on
“Pesticide Formulation Analysis” from 23.01.2023 to 23.03.2023. A total of 23 officials/Analysts from State
Agriculture Department of Andhra Pradesh, Gujarat, Karnataka, Maharashtra, Punjab, Tamil Nadu and Uttar
Pradesh were attended the training. The officials/Analysts were trained on various Techniques/ procedures such
as volumetric, spectroscopic and chromatographic for analysis of pesticide. The trainees were visited to pesticide
formulation Laboratory (ADAMA Pvt. Ltd.) as a part of training programme.

L

3. Role of PT and ILC in maintaining accreditation as per the ISO/IEC17025:2017: Pesticide Management
Division has conducted one day training programme on “Role of PT and ILC in maintaining accreditation as
per the ISO/IEC17025:2017” on 02.02.2023 through online mode. A total of 51 officials/Analysts from State
Agriculture Department of Andhra Pradesh, Bihar, Gujarat, Maharashtra, Rajasthan, Tamil Nadu, and Telangana
were attended the training. The officials/Analysts were trained on importance and role of Proficiency Testing and
Inter-laboratory comparison programme in maintaining accreditation of testing laboratories in accordance with
ISO/IEC 17025:2017.
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4. Documentation Procedure for NABL Accreditation: Pesticide Management Division has conducted 4 days
training programme on “Documentation Procedures for NABL Accreditation” from 14.02.2023 to
17.02.2023. A total of 19 officials/Analysts from State Agriculture Department of Tamil Nadu and Odisha were
attended the training. The officials/Analysts were trained on various documentation procedures requirement for
the competence of testing laboratories in accordance with ISO/IEC 17025:2017.

PESTICIDE FORN ULATION AND
- RESIDUE ANAL{TICAL CENTRE

-

5. Laboratory Quality Management and Internal Audit as per the ISO/IEC17025:2017: Pesticide Management
Division has conducted 5 days training programme on “Laboratory Quality Management system and Internal
Audit as per the ISO/IEC17025:2017” from 13.03.2023 to 17.03.2023. A total of 40 officials/Analysts from
State Agriculture Department of Andhra Pradesh, Bihar, Gujarat, Maharashtra, Rajasthan, Tamil Nadu, and
Telangana including 23 trainees of Pesticide formulation Analysis were attended the training. The
officials/Analysts were trained on general requirement for the competence of testing and calibration laboratories
in accordance with ISO/IEC 17025:2017. The trainees were also trained on process of Internal Audit and
maintenance of accreditation of testing laboratories in accordance with ISO/IEC 17025:2017.
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Farmers Programs:

SI. No. Name of the programme No. of Days From To

1. | Safe handling and disposal of
pesticides and pesticide containers Forenoon 07.03.2023
(Raipally Mandal)

2. | Safe handling and disposal of
pesticides and pesticide containers | Afternoon 07.03.2023
(Atmakur Mandal)

3. | Safe handling and Safe disposal of
Pesticide Containers, Mundrai

village, Nangunuru Mandal, 1 28.03.2023
Siddipet Dist

4. | Safe handling and Safe disposal of
Pesticide Containers, Lingampally 1 99.03.2023

Village, Bachannapet Mandal.,
Jangam Dist

1. Safe handling and disposal of pesticides and pesticide containers: Pesticide Management Division has conducted
a training programme for farmer on “Safe handling and disposal of pesticides and pesticide container” at
Raipally village, Nalgonda District, Telangana on 07.03.2023 (Forenoon). A total of 20 farmers were attended
the programme. Pesticide management such as pesticide uses, storage, transport, handling and disposal of pesticides
IS very important to minimize adverse health and environmental effects. Hence, the division has given training to the
farmers on importance of safe handling of pesticide during and after uses with a view to prevent risk to human being
and animals. The division has also trained on proper disposal of pesticide and pesticide containers for the safety of
human being and environment.

2. Safe handling and disposal of pesticides and pesticide containers: Pesticide Management Division conducted
training programme for farmer on “Safe handling and disposal of pesticides and pesticide container” at
Atmakur Mandal, Nalgonda District, Telangana on 07.03.2023 (Afternoon). A total of 16 farmers were attended
the programme. The division has given training to the farmers on importance of safe handling of pesticide during
and after uses, proper disposal of pesticide and pesticide containers for the safety of human being and environment.
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Forthcoming training programmes:

Sl Title of the Duratio From To Eligibility Criteria

No. Programme n

1. | Inspection and Agricultural / Horticultural
Sampling of pesticides Officer (or equivalent
under Insecticides Act, position) working in State
1968 (ISPP) through 3 10.04.2023 | 12.04.2023 Department (or) designated
ONLINE MODE Insecticide Inspector

(Central/State)

2. | Roleof PT and ILC in
Quality Assurance and
maintaining
accreditation as per the 1 17.05.2023
ISO 17025:2017
through ONLINE
MODE

3. | Laboratory Quality
Management System
and Internal Audit as 5 19.06.2023 | 23.06.2023
per ISO/IEC
17025:2017

Analysts/Scientists working
in Govt. Labs / Universities

Analysts working in
Government Laboratories

Plant Health Engineering Division

The Plant Health Engineering Division has organized following training programmes during the months of January-
March, 2023.

S No Category Name of the No. of From To
programme Days
1. | Officers Pesticide Application 05 02.01.2023 | 06.01.2023
Techniques and Safety
Measures
2. | Officers Extension strategies for 03 18.01.2023 | 20.01.2023

Application of Pesticide
Techniques and Safety

Measures
3. | Officers Digital agriculture 03 23.01.2023 | 25.01.2023
4. | Officers *Pesticide Application 03 23.01.2023 | 25.01.2023
Techniques and Safety
Measures
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5. | Officers Exposure  visit  cum 01

demonstration for officers

03.02.2023 | 03.02.2023

on advanced

plant

protection techniques

Officers

Post

Management

Harvest
and

Storage Techniques

05

20.03.2023

24.03.2023

Officers/Studen
ts/

Profesionals

Webinar on Synergising
Drone Applications in

Agriculture

01

25.03.2023

25.03.2023

Farmers

Micro-Irrigation

01

27.10.2022

27.10.2022

Farmers

Pesticide Application
Techniques and Safety

Measures

01

08.02.2023

08.02.2023

10.

Farmers

Post-Harvest Management
for different crops

produce

01

08.02.2023

08.02.2023

11.

Farmers

Pesticide
Techniques
Measures

application
and Safety

01

28.03.2023

28.03.2023

12.

Farmers

Pesticide
Techniques
Measures

application
and Safety

01

28.03.2023

28.03.2023

13.

Farmers

Pesticide
Techniques
Measures

application
and Safety

01

29.03.2023

29.03.2023

14.

Farmers

Pesticide
Techniques

application
and Safety

01

29.03.2023

29.03.2023

Measures

1. Pesticide application Techniques and Safety Measures: A 5 day virtual training programme on “Pesticide
Application Techniques and Safety Measures” was organized from 2™ to 6™ January 2023. Total 44 officers 28
male and 16 female participants from 9 states from A.P, Bihar, Chhattisgarh, Gujarat, Karnataka, Kerala, Tamil
Nadu, Orissa and Uttarakhand participated in the training programme. The participants were enriched with
Principles of pesticide application techniques, different spraying techniques, selection of sprayer, nozzles and its
classification, calibration of sprayers and nozzles, pesticide formulations and compatibility, safety precautions
and minor maintenance of pesticide application techniques and drone spraying. Pre and post evaluation along
with assignments on various sessions were given to assess the knowledge transfer. Good appreciation and
positive beedbacks was received from the participants.
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2. Extension strategies for Application of Pesticide Techniques and Safety Measures: Plant health engineering
division conducted an online 3 days training programme on “Application of Pesticide Techniques and Safety
Measures” in collaboration with EEI, Nilokeri, Haryana from 18.01.2023 to 20.01.2023. Total 34 officers (Male
— 28, Female — 6) had successfully completed the training programme. The participants were from 5 different
states Haryana, Jammu & Kashmir, Punjab, Uttarakhand, Uttara Pradesh. The participants were trained on
different aspects such as principles of pesticide application techniques, extension methods to facilitate farming
community about pesticide safety, hazards and risks, Pesticide poisoning and safety measures during application
of pesticides, Nozzles and calibration, Insects — pests of field crops and their management strategies, Efficient
spraying techniques for plant health, Safety measures while handling of pesticides, Farmers field school- an
efficient extension method for reduction of pesticide use in field crops.

+ It creates hydraulic pressure
« s draw a liquid due 1o hand

3. Digital Agriculture: An online program on Digital Agriculture was conducted by the division from 23-01-2023
to 25-01-2023 which was attended by a total of 46 officers (male: 39 and female: 7) from various organizations
across the country. The lectures covered topics related to basics of ICT, GIS, GPS, Big Data, 10T, Precision
Agriculture, Plantix App, Smart Precision Models for Agriculture, Sensor based Agriculture, Decision Support
Systems and their uses with use case examples on each technology in agriculture, aspects of enabling use of ICT
by smallholder farmers, field state wise agriculture tools and uses, various sources of agriculture related
information and digital tools available, types of ICT-enabled services useful for enhancing livelihoods of
smallholder farmers, key drivers of ICT in agriculture. Innovative business models and partnerships, designing an
ideal ICT solution for various needs, various principles of digital development, importance of feasibility studies,
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Requirements Analysis with focus on agriculture applications, the SDLC process, various software development

process etc.
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4. Exposure visit cum demonstration for officers on advanced plant protection techniques (Officers); Plant
Health Engineering division organized an exposure visit in coordination with Extension Education Institute,
Hyderabad on advanced plant protection techniques on 3™ February 2023. The participants were briefed on
techniques like electrostatic spraying, drone spraying etc. Demonstration was organized on different techniques.
Detailed explanation given on various sprayers and queries were attended.

5. Post Harvest Management and Storage Techniques: Total 29 officers, 16 male and 13 female
participants attended the 5-day programme, conducted during 20t to 24t March 2023. Lectures were
arranged on topic viz., Post-harvest losses of Agricultural commodity, Post-harvest losses of fruits and
vegetables, Cleaning and grading of agricultural commodities, fruits and vegetables, Drying and storage for
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Agricultural commodity, Drying and dehydration for fruits and vegetables, Storage and transportation
facilities for fruits and vegetables, Import and export facilities for agricultural commodities, Packing
methods and material, Machineries used for processing and Alternative processing methods and Rodent
pest management in storage and Value from waste in horticulture. Pre and post evaluation along with
assignments on various sessions were given to assess the knowledge transfer. Good appreciation received
from the participants.
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Pesticide Application Techniques and Safety Measures: Plant Health Engineering division conducted 3 days
on campus training for Bihar State Agriculture Management Extension Training Institute (BAMETI) officials on
“Pesticide application techniques and safety measures” from 23.01.2023 to 25.01.2023. Total 21 male
participants from Bihar attended the training programme. The participants were trained on different aspects such
as Adverse impacts of pesticide spraying case studies, principles of pesticide application techniques, spraying
techniques, Pesticide formulation and compatibility, Nozzles types and its importance, theoretical calibration of
sprayers, safety precautions while handling of pesticides, Care and maintenance of sprayers and filed practical on
High volume manual and power sprayers, Low volume and ultra-low volume sprayers demonstration of tractor
operated orchard and boom sprayers, Demonstration of advance sprayers such as electro static and drone
sprayers, filed calibration of sprayers, Practical on maintenance of sprayers and measurement of droplets.
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Farmers Programs:

1. Pesticide Application Techniques and Safety Measures (Farmers); PHE division conducted an off-campus
training programme on “Pesticide Application Techniques and Safety Measures” at Rampur village, Nangnoor
mandal, Siddipet, Telangana on 8" February 2023. Mr. Raju, Despande Foundation helped in mobilizing the
famers for this training program. Er. M Udaya Bhanu (Scientific Officer) organized this training programme for
twenty three farmers at Rampur village. The different spraying techniques high volume, low volume and ultra
low volume, classification of sprayers, selection of sprayer based on crops and type of pesticide use was
explained in detail using the display cards. The farmers were also briefed about the types of nozzles and the
importance in selecting a nozzle. They were also explained how to calibrate a nozzle and sprayer for efficient
application of chemical on the target areas. A practical demonstration of various patterns with different types of
nozzles and selection of nozzle was explained in detail. The importance of safety precautions while handling
chemicals was demonstrated with the help of one farmer and the disposal of containers was explained. The Dos’
and Don’ts while handling chemicals was also explained.
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2. Post-Harvest Management for different crops (Farmers): PHE division conducted an off-campus training
programme on ‘“Post-Harvest Management for different crops” at Kondamrajpally village, Nanganur Mandal,
Siddepet district, Telangana on 8" February 2023. Deshpande foundation and Better Cotton Initiative mobilized
the farmers in the village. The main crops grown in the village are Paddy, Maize, Cotton, Vegetables and leafy
vegetables.

The session started with a brief introduction about the NIPHM. The different divisional activities are explained.
Also explained importance of Institute role in mobilizing farmers through training.

In the session, the farmers are explained about postharvest losses in agriculture, harvesting and winnowing tools
and methods. Traditional drying methods like sun drying, dos and don’ts and CAP storage has also discussed. In
this different small and marginal and woman friendly post-harvest machinery available was explained and
farmers are also shown interest to know different types of dryers available for different crops.

Low cost storage structures like Zero energy cool chamber was explained and discussed how the storage life of
vegetables and leafy vegetables extended during ZECC storage and comparative studies with room and
refrigerator storage explained to farmers during training programme.

Farmers felt very happy to know the different on-farm storage facilities available and actively the involved during
the secession.

3. Pesticide application Techniques and Safety Measures - total 4 programmes at four locations of
Siddipet, Jangaon and Hanumakonda Districts of Telangana
PHE division conducted an four off-campus training programme on “Pesticide Application Techniques and
Safety Measures” in collaboration with Better Cotton Initiative (BCI). The programme was on payment
basis to educate the farmers on ill effects of non-judicious application of pesticides and to make them
aware on the safety aspects and care to be taken while spraying. Practical demonstration and on-field
experiences were included for better understanding and awareness. The programmes were arranged at
four different locations as detailed below, on 28t and 29t March 2023. The training programme was
moduled to cover the aspects of adverse impacts of spraying, basic spraying principles, selection of a
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sprayer, and selection of nozzle and safety precautions. The demonstration of different spray patterns with
nozzles and its selection was also explained during the programme.

e Pangidipalli Village, Kamalapur Mandal, Hanumakonda district - 28th March

e Mundrai Village, Nanganur Mandal, Siddipet District - 28t March

e Lingampally Village, Bachhanna peta Mandal, Janagaon District - 29th March

e Arepally Village, Rayapol Mandal, Siddipet District - 29th March

Each batch was formed with 25/26 participants. Hence total 103 farmers were trained during the
programme.
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Webinars / Seminars:

1. Webinar on Synergising Drone Applications in Agriculture: A national webinar on Synergising drone
application in agriculture was conducted on 25t March 2023. The drone usage in agriculture for spraying,
pest detection and diagnostics, mapping and monitoring etc. were emphasized. Both academic and
industry perspectives were covered in four lectures delivered by the experts. Dr. Abhilash Chandel, Asst.
Prof. of Biological Systems Engineering, Virginia Tech, VA, USA, Mr. Vinod Kumar S, Founder & Director
M/s Senseacre Labs Pvt. Ltd, Mr. Prem Kumar, Founder, M/s Marut Drones and Mr. Tulasi Ram, Director,
M/s Aries Solutions were the experts. The participants were benefitted with field experiences shared by
the experts and good deliberation witnessed in the session. About 54 participants actively experienced the
sessions.

® =x @00 o @ R Unmute v [ (R Startvideo ) (@ shore | (@ Rocord | (B @ ‘ zam @ (O

B5E@O® - 0 X

 Participantz (55) e x

s

Mo s

Imestment an drone

ey

v g hge
P —
proe iy
aae of Ot b -
by
sho
el

1000000000 (

Educational Programs:
PGDPHM/DPHM:
e PGDPHM students midterm theory and practical examination conducted and paper evaluation
completed. First Seminars also completed.
e Students of PGDPHM visited ICRISAT as part of their course work.
e PGDPHM students final theory and practical examination conducted.
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Forthcoming training programmes

S.No | Title of the Division | From To Eligibility Course
Programme criteria Coordinator & e-
mail
1.| Farm equipment | PHE 02.05.2023 | 04.05.2023 | Extension officers | Dr. Vidhu
for plant health from State Kampurath Joint
management Agriculture and Director (PHE)
(Collaborative) Horticulture jdenggniphm-
departments, ap@nic.in
Scientists of ICAR,
SAUs and officials
from KVKs,
DPPQs
2.| RS & GIS PHE 23.01.2023 | 25.01.2023 | Extension officers | Er. M. Udaya Bhanu
applications in from State Dept. Scientific Officer
Plant Health of Agri./ Horti., (PHE)
Management soil survey, soil sopheniphm2-
conservation, ap@nic.in
Watershed
Project, Scientists
of ICAR/ SAUs,
etc. working on
GIS
3.| Pesticide PHE 19.06.2023 | 23.06.2023 | Extension officers | Er. Haneefa Begum
application from State Assistant Scientific
techniques and Agriculture and Officer (PHE)
safety measures Horticulture asopheniphm?2-
departments, ap@nic.in
Scientists of ICAR,
SAUs and officials
from KVKs,
DPPQs
4.| Pesticide PHE 24.04.2023 | 24.04.2023 | Farmers Er. Haneefa Begum
application Assistant Scientific
techniques and Officer (PHE)
safety measures asopheniphm2-
ap@nic.in
5.| Pesticide PHE 29.05.2023 | 02.06.2023 | Graduate Dr. Vidhu
Application students with Kampurath Joint
Techniques and agriculture Director (PHE)
Safety Measures background jdenggniphm-
(Skill ap@nic.in
development
programme)
6. Micro-irrigation PHE 09.06.2023 | 09.06.2023 | Farmers Er. Govind Maurya
Assistant Scientific
Officer (PHE)
asopheniphm1-
ap@nic.in
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Research & Development

AICRP on Biological Control of Crop Pests (ICAR-AICRP-BC)-NIPHM, Hyderabad (Volunteer Centre)

Evaluation of NIPHM white media for the production of Nomuraea rileyi (Metarhizium rileyi) NIPHM
MREF-1 strain for management of Maize Fall Army worm (Spodoptera frugiperda)

The project aimed for the evaluation of Metarhizium rileyi production using two media viz. NIPHM White media
and broken rice media. To standardize the production technology, the media under test were made into six
treatments (Broken rice (without yeast extract), Broken rice (with yeast extract), 1% NIPHM white media, 2%
NIPHM white media, 3% NIPHM white media, 4% NIPHM white media with two replications for each
treatment.

Project progress during this quarter: Preparation of SMAY media and Performed sub culturing of
Metarhizium rileyi (EPF) on SMAY media. The work on bioassay is under progress.

Pesticide Formulation and Residue Analytical Centre (PFRAC):

The Pesticide Formulation and Residue Analytical Centre (PFRAC), Pesticide Management Division, is an
accreditated laboratory in accordance to ISO/IEC 17025:2017. During the period the laboratory has collected 270
samples (Fruits, vegetables, cereals, pulses, milk and water) from Banjarahill Hyderabad, Medchal/Malkajigiri
and Saidabad under Central Sector Scheme “Monitoring of Pesticide Residues at National Level (MPRNL). The
samples were analyzed for pesticide residues by LC-MS/MS and GC-MS/MS.

A total of 185 samples (fruit and vegetables) were received from ANGRAU and samples were analyzed under
MPRNL scheme. The Laboratory also received 105 water samples from CSIR-NEERI for pesticide residues
analysis by LC-MS/MS under MPRNL scheme. All the samples were analyzed. The division has also received 54
tobacco samples from Tobacco Board, Guntur. All the samples were analyzed.

A total of 85 botanical/bio-pesticides samples were received from Tamil Nadu, Bihar, Kerala, Gujarat, Karnataka
and Maharashtra. The samples were analyzed by GC-MS/MS and LC-MS/MS.

Eighteen pesticides formulation samples were received from National Seed Corporation, Raichur, Karnataka and
Bhopal for quality test. Six pesticides formulation samples were received from FCI, Madhya Pradesh. All the
samples were analyzed.
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Proficiency Testing Center (PTC):
Proficiency testing programme on Pesticide Residues Analysis (PT-PRA)

PTC, PMD has organized PT PRA programme on Brijal (PTC/PR/04/22-23) in the month of December 2022.
The samples were dispatched on 13™ Dec, 2022 after homogeneity study to 25 MPRNL laboratories/participants
and 2 private laboratories/participants. Stability studies for PT-PRA Brinjal samples were initiated. Statistical
evaluation (“Z” Score) of participants results of Brinjal (Acetamiprid, Bifenthrin, Carbofuran & 3-hydroxy
carbofuran, Chlorpyrifos, Deltamethrin, Lambda Cyhalothrin, Monocrotophos and Thiacloprid) for 28
participants were evaluated. Interim reports of PT-Brinjal were sent to 28 participants after statistical evaluation.

PT PRA Programme for Central Pollution Control Board (CPCB): Trail study of pesticide residues analysis
in water sample was conducted for PT-PRA - CPCB programme (Central Pollution Control Board).

Proficiency testing programme on Pesticide Formulation Analysis (PT-PFA)

PTC, PMD conducted PT PFA programme on Acetamiprid Technical (PTC/PF/04/2022-23), Deltamethrin EC
(PTC/PF/05/2022-23) and Atrazine WP (PTC/PF/06/2022-23) in the month of November 2022. Samples were
dispatched to 54 laboratories including two Private laboratories. Stability studies for Acetamiprid Technical,
Deltamethrin EC, Atrazine WP samples were conducted. The interim reports of Acetamiprid Technical,
Deltamethrin EC and Atrazine WP were sent to 54 participants after statistical evaluation (Z-Score) of
participants result.

Extension Activities / Village Adoptions

Farmer Advisory Cell Activities: Under farmers advisory cell, faculty have interacted with farmers about their
queries related to plant protection, bioinputs usage, etc. Around 450 farmers have approached NIPHM through
telephonic communication and provided advisory on various aspects of plant health.
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Other Activities

¢ Rodent and Household Pest Management MOOCs Certificate Course: Advertisement placed on NIPHM
Website.
e MOOC:s in Plant Biosecurity: Advertisement placed on NIPHM Website.

e KERALA PGDPHM: Students are engaged in their project work.
e Lab Activities:

o Maintaining/Rearing of stored grain insect cultures viz. Tribolium, Rice weevil, Khapra, Pulse beetle,
Cigarette beetle, Saw toothed grain beetle and Rice moth.
o Fruit fly lure preparation
o Urban pest insect box preparation
o Maintenance of vermicompost unit
o Disease specimen- Herbarium collection
o Maintenance of vermicompost unit at NIPHM and staff quarters
e AD (RPM) delivered a guest lecture on Prophylactic and curative treatments for stored grain pest management at
IGMRI, Hyderabad.
e ASO (VPM) delivered a guest lecture on Vertebrate Pest Management in Storage Godowns for the officials of FCI,
SWC officials. The programme was organized by IGMRI, Hyderabad.
e ASO (VPM) delivered a talk on “Vermicompost for the Sustainable Agriculture” in an International conference on

Frontiers in Biological Science (ICFBS-2023) organized by JKK Nataraja College of Arts and Science,
Kumarapalayam, Tamil Nadu.

e A meeting was arranged with Indian Pest Control Association (IPCA) team to structure skill development courses

on urban pest management and fumigation.
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Faculty attended the election duties in Biennial Election to the Legislative Council.

Officers are involved in organizing “Certificate Course for Insecticide dealers/ distributors.
Visits of students, trainees from other institutes and farmers were taken care by the nominated faculty of the

division.

NIPHM Instructional Farm: During this quarter 2022-23, sowing of cucurbits (ridge gourd, bottle gourd, bitter
gourd), maize, groundnut, onion, paddy, tomato, etc was done. Perforemed cultural practices with special emphasis
on IPM for insect pest management, installation of pheromone traps and sticky traps, data collected, etc. Fields
were monitored regularly and carried out data recording on pests and natural enemies, biodiversity.

Protected Cultivation in Polyhouse: During this quarter, activities cultivation of cabbage, cauliflower, broccoli
and Kheera were carried out. Installed pheromone traps and sticky traps. Collected and destroyed leaf eating
caterpillars to avoid further infestation.

Based on the invitation received a talk on Drone applications in Agriculture was handled by Dr. Vidhu Kampurath
P, Joint Director at Farm Mech-Farm Machinery Demonstration Mela 2023, organized by Kerala Agricultural

University on 13" February 2023.

Er. M. Udaya Bhanu, SO(PHE) and Er. Sk Haneefa Begum, ASO(PHE) attended Drone Remote pilot training at
Pune Maharashtra from 13.03.2023 to 15.03.2023.

Er. Govind Kumar Maurya attended the webinar on Water Management in Action for Productive, Climate
Resilient Food Systems organized by IWMI

Dr. Vidhu Kampurath P attended the Board of Studies meeting as an expert member for the B Sc Ag programme
of VFSTR Deemed to be University.
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e Dr. Vidhu Kampurath P, chaired a session and presented a keynote lecture on Assessment of pesticide spraying
awareness for optimal efficiency and reduced exposure hazards in the Global Conference on Climate Smart
Agriculture, organized by VFSTR Deemed to University in association with ICRISAT, APAARI, CIFOR, PPAlI,
Dr.YSRHU, SKLTSHU and PJTSAU.

e Forty input dealers of DAESI programme under CSPS at HRS Konda Mallepalli visited PHE workshop, and got

acquainted with Sprayers and nozzles and tractor operated sprayers.

e Twenty-five farmers from Siricilla along with two faculty from Agricultue college, Siricilla visited PHE
workshop and got acquainted with different NIPHM developed equipment.
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ATV 33TC TS {9 2ok TLhH] FHTHRIST H TEehRT SUTNT AT |

36 R § AW Al g ot €d AR, TEre Haven, (SHUNSHTT (, e fEd ftreer SuEe 7 -
AR Tl LTI bl J(ehie o Areard § Tedt 5 el ot o SIeRRT & T 3feh FHTITer ShTehTst o G el
TR EFATCHeR ehUT) SATgd TSI (3 ST H SIATa | |1 € 36 heed TR aiTgd STSIUT ohe ol STell & ST gk ST o o &
TECTUl ST AT |

I S HeaqUl gerd off Fou S TRITEE Td TRET TN QT ST & o AR U6 HHATIET o fo7g 3%k e &1
T qohIehl Ta FogTiieh Yeal & Haiftrd STHeit &t T TsrereT f&et § o vt § St shfaATsat 311 W& 2, S ShisArsal sl
T ot foRam |

T HARIE H HEAH o aiiss SAfehit Seford AR ot gefiar S ., fawren (fisiteh), St fayg e ., w3 fovre (fier),
Sffrmict ar o (frome), 2.t s, 3u favre (@), ot o el g, <8 it |, safeee (didhed s
U AT & | HTshH oh q § &t ATRIHRY T Afrepriior, Afafer sern weh SATAHTNET Teh U ohT SATHR Ferd
fopaT wal W o fédt S1gamesh ot Uate Hie ud 5 3oig Higwe, Teel Sk < sk o Eerer # agd T faar |
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